Two patients with congenital cervical spinal muscular atrophy had symmetrical severe muscle weakness and wasting confined to the upper limbs, areflexia and congenital contractures. The shoulders were internally rotated, elbows extended and wrists flexed. There were no sensory or bulbar symptoms, scoliosis, long tract signs or lower limb involvement. This condition should be regarded as a neurogenic type of arthrogryposis, limited to the upper limbs.
The most common cause of congenital contractures and muscle weakness present at birth is anterior horn cell degeneration. This condition is classified as arthrogryposis multiplex congenita, neurogenic type On neurological examination (fig 1) severe bilateral hypotonia and weakness was manifest in her shoulder girdle, arms and hands. Both arms remained intemally rotated and adducted with extended elbows, the wrists in a flexed and ulnary deviated position and fingers in an extended position. Despite a puffy appearance of both arms and the dorsum of both hands due to a large subcutaneous fat mass, palpation detected serious wasting and atrophy of all muscle groups extending from the shoulder girdle to the hand muscles. Cutaneous dimples were noted over the dorsal region of both wrists, in the vicinity of the elbow joints and over the left shoulder.
Spontaneous activity was seriously impaired and limited to slight shoulder adduction, elbow extension and limited arm flexion and supination of the forearm due to preserved brachioradialis muscle function. Hand function remained severely impaired due to both the contractures of wrists and finger joints and severe weakness of wrist extension and finger flexion. All tendon reflexes (biceps, triceps and brachioradialis) were absent. All sensory qualities including pain and temperature sensation remained intact. Both palms of the hands showed abnormal dermatoglyphic patterns with absent distal digital flexion severe rigidity of the joints with internal rotation of the shoulders and marked limitation of abduction, fixed extended elbows with some flexion possibility on the right side after surgery and flexed wrists. Tendon reflexes were decreased or absent in the upper limbs and normal in the lower limbs. Plantar responses were flexor. No fasciculations were seen. All sensory modalities were normal. The trunk muscles and lower limb muscles were of normal size and power. There was no kyphoscoliosis or contractures of the lower limbs. Dimpling of the skin over the affected joints was absent. The hands showed absent digital flexion creases in most fingers and hypoplastic palmar creases. Conventional radiographs of the cervical spine were normal. Muscle CT scanning showed severe atrophy of the shoulder girdle and the upper limb muscles with fat surrounding the muscles. Slices through trunk, pelvic region and lower limb muscles were normal.
Data of electromyography and magnetic stimulation of the left motor cortex, cervical and the lumbar spine are presented in the table. Cervical spine-MRI showed herniation of the intervertebral discs C2-C4 and C5-C7 with impingement of the spinal cord but with a normal signal intensity of the cord on the T2-weighted images. The transverse and sagittal TI-images showed a slight atrophy of the thoracic cord and the transverse diameter of the cervical cord was at the lower limit of normal.9 Discussion Our cases are remarkably similar to the cases described by Darwish et al:8 severe symmetric lower motor neuron deficit in the upper extremities at the time of birth, no history of injury to the cervical spinal cord or the brachial plexus during delivery and severe muscle wasting suggesting chronic denervation in utero. The absence of sensory deficits and the normal motor nerve conduction velocities in case 2 suggest involvement at the anterior horn cell level. There is no progression of weakness and the family history is negative. Scoliosis, long tract signs, cerebellar or cranial nerve involvement are absent. In our opinion, congenital cervical spinal muscular atrophy should be regarded as arthrogryposis, neurogenic type (anterior horn cell degeneration) with a rare distribution, that is, limited to the upper limbs.
More often anterior horn cell degeneration has been described as only affecting the lower limbs, both sporadically7 and running in families by a dominant inheritance pattern.' "1
The distribution of muscle weakness and congenital contractures in anterior horn cell degeneration has been studied by Brown et al, who were able to relate the affected muscles to involvement of specific cell columns in the anterior horns. 12 The degree of congenital contractures depends on the time of onset of muscle weakness during pregnancy: the earlier and the more severe limitation of joint movements, the more severe will be the contractures at birth. The presence of dimpling in case 1 and abnormal dermatoglyphics in both cases may be clinical symptoms representing a defect in morphogenesis at an early stage. 6 In our cases diagnosis was made mainly on clinical grounds, aided by electromyography and muscular CT-scanning/ultrasound. Our EMG findings were consistent with previous results. 6 1" There may be a marked or absolute reduction of motor unit activity as in case 1, nerve conduction velocities are normal and fibrillation potentials and positive waves are rarely detected.
Magnetic stimulation in case 2 showed minimal conduction slowing at cortical and cervical stimulation to the biceps brachii and abductor digiti minimi muscle, with low amplitudes in these muscles, compared with the lower limb muscles and normal values. MRI may show narrowing of the cervical spinal cord in cases of segmental spinal muscular atrophy.'5 There was a normal diameter of the cervical cord in case 1 and a marginal diameter in case 2. The degenerative cervical disc abnormalities in case 2 may have been coincidental, since asymptomatic disc herniations are common findings on MRI."5
The clinical picture, congenital onset and non-progressive course differentiate this form of segmental muscular atrophy from the acquired and slowly progressive juvenile forms, which are usually sporadic,'6 but have been described in identical twins.'7 The aetiology of prenatal conditions with loss of anterior horn cells is unknown. Although infections causing the initial lesion are assumed, only one case of neurogenic contractures has been described in humans asso-ciated with maternal exposure to rubella in the first trimester. 4 Based on the cases described by Darwish et al 8 and our cases, congenital cervical spinal muscular atrophy appears non-familial.
